Background and aim: Complementary and alternative medicines (CAM) are being used increasingly by patients with Crohn's disease (CD) and ulcerative colitis (UC). We aimed to assess the prevalence and usage of CAM in different geographical areas of Italy and possible predictors of their use. Methods and materials: A structured questionnaire, administered to outpatients, attending 8 general hospitals and 9 tertiary referral centres, was completed by 2011 patients (909 CD, 1087 UC and 15 indeterminate colitis). 583 patients lived in the North, 659 in Central Italy and 769 in the South. Results: CAM users were 475 (23.6%) with no regional differences in their distribution. Usage correlated significantly with female gender (p = 0.030), higher education (p = 0.021), hospitali-⁎ Corresponding author.
Introduction
The general population has shown an increasing interest in complementary and alternative medicine (CAM) and has made more use of them in recent years, mainly because they are considered "healthy" and "natural". The most frequent users are patients with chronic conditions. Chronic and incurable diseases, and the need for long-life therapy affect the quality of life, influencing a patient's social and occupational sphere. Major CAM users are patients with asthma, arthritis, psoriasis, cancer, chronic liver disease, irritable bowel disease, gastroesophageal reflux disease, dyspepsia and constipation. [1] [2] [3] [4] [5] [6] [7] [8] An Italian survey conducted by the ISTAT (Italian Statistics Institute) in 2004 revealed that 15.6% of the general population have used CAM. Alternative remedies are associated with a more naturalistic, healthier life-style, adherence to screening tests, regular outpatient visits, physical exercise and not smoking. 9 The percentage of CAM users among IBD patients fluctuates from 20% to 68% depending on the series considered. The lowest levels have been reported in the Mediterranean area, with France reaching 21% and Spain 26% as opposed to 52% of users in Germany, 39% in Austria, 47% in Switzerland, 49% in the UK, and 36% in Sweden. The diffusion of CAM in northern Europe is much the same as in North America. 8, [10] [11] [12] [13] [14] [15] [16] A previous study on 552 Italian IBD outpatients revealed that about 28% of them used CAM.
The type of CAM used seems to vary in different geographical areas: herbal remedies and dietary changes are preferred in the USA, acupuncture in Asia, and homeopathy in Europe. Given these differences, the Italian Group for the study of IBD analyzed the use of CAM by these patients in various parts of Italy.
Methods
The survey was conducted from June 2006 to September 2007 using a structured anonymous questionnaire based on previously published surveys conducted by our group. The questionnaire was tested for ambiguity and ease of completion on a small group of 10 patients living nearby. We balanced gender, age, education and employment status to obtain a heterogeneous sample. Content validity was assessed by asking patients if the items in the questionnaire were easy to understand and relevant to their disease and general attitude to their health. Only items rated as readily comprehensible and relevant by more than 80% of the patients were retained in the final version, which included 37 items regarding diagnosis, disease duration, diseaserelated concerns, past and present medical treatments, general health attitudes and behavior, demographic characteristics, type of therapy, personal details, any use of CAM, the types of CAM used, reasons for their use and satisfaction. Patients were recruited at 8 general hospitals and 9 tertiary referral centres Italy. At each centre, the questionnaire was administered to outpatients attending scheduled check-ups while they were in the waiting room. All patients gave their informed consent to participation in the study. Each centre involved in the study created a database and the data were subsequently pooled into a single database. The reliability across different Italian regions was estimated using Cronbach's alpha. A reliability coefficient of 0.70 was considered acceptable. 17, 18 Cronbach's alpha for the whole sample was 0.76, ranging from 0.74 for patients in the South to 0.78 for those in the North. The data were analyzed using a two-step procedure, with univariate regression analysis to select significant variables and the χ 2 -test and Fisher's exact test to assess differences between groups. Variables with a pvalue b0.005 were entered in a binary logistic regression model to pinpoint the predictors of CAM usage and to assess any differences between the three Italian regions. The odds ratio (OR) was used to measure the risk of CAM use, calculated with a 95% confidence interval. The statistical analysis was completed using the SPSS for Windows (Statistical Package for the Social Sciences) rel. 13.0.
Results

Patients' characteristics
The survey included 1099 males (54.4%) and 912 females (45.2%): 909 (45.2%) were patients with Crohn's disease (CD), 1087 (54.1%) had ulcerative colitis (UC) and 15 (0.7%) patients with indeterminate colitis. The patients' sociodemographic and disease-related characteristics are given in Table 1 . Female gender (49.5% vs 43.8%, p = 0.030) and a higher education (63.2% vs 57.2%, p = 0.021) were significantly associated with CAM use. Other factors were hospitalization rates (71.8% vs 62.4%, p = 0.000), extraintestinal complications (44.2% vs 33.7%, p = 0.000) and drug side-effects (27.4% vs 16.1%, p = 0.000). Analyzing disease duration revealed that CAM use was significantly associated with a longer history of the condition (83.2% in patients with disease of more than 5 year duration vs 74.2% in patients with a shorter history of disease, p = 0.000).
Non-adherence to conventional therapy was associated with CAM use in 45.7% of users. Previous recourse to steroids (42.5% vs 32.7%, p = 0.007), antimicrobial agents (21.3% vs 15.8%, p = 0.005) and anti TNF biologics (7.2% vs 3.5%, p = 0.001) were significantly associated with CAM use, while mesalazine therapy (71.6% vs 77.9%, p = 0.005) correlated inversely with CAM use (Table 1) .
CAM users
In all, 475 patients (23.6%) reported using or having used CAM. Their use was mainly as a complementary medicine (about 76% of patients said they used CAM concomitantly with conventional treatments), as an adjunct rather than an alternative to conventional therapy. The most frequent CAM used were: dietary restrictions or dietary supplements (45.1%), homeopathy (37.7%), herbal remedies (23.4%), prayer (22.3%), exercise (20.6%), massage (11.2%), and relaxation (11.2%). Acupuncture, pranotherapy, osteopathy, meditation, iridology, chiropractic, reflexology or hypnosis was used by less than 10% of these patients.
CAM users were characterized by ups and downs in the course of their disease, with significantly more frequent relapses than among non-users (58.3% vs 53.4%, p = 0.001).
The main reasons prompting CAM use were: to ameliorate intestinal symptoms (48.6%), in the hope of a cure (43.4%), to reduce the number of drugs used (35.4%), because they were perceived as more natural (31.6%), or failure to respond to conventional therapy (25.1%).
One third of the patients reported an improvement in their general well-being, 17.5% a partial benefit, 16.6% fewer relapses, and 39.2% reported a worsening of their symptoms.
As for the economic outlay, 16.4% of the patients spent less than €150 on CAM, 12.4% spent €150-600, and 13.5% spent more than €600 altogether; 11.4% of patients were unable to quantify the total cost of their CAM use; 46.3% of CAM users did not keep track of their CAM expenses or they used cost-free remedies.
CAM were used for less than 6 months in 38% of cases, for more than 6 months and less than 3 years in 24%, and for more than three years by 18% of patients; the remaining 20% did not answer this question.
Users and non-users were equally keen to know more about CAM (84% of the patients interviewed).
Patient-doctor relationship
Among the CAM users, 82% of the patients said they were satisfied with their relationship with their doctor and the time spent on them during their outpatient check-ups. However, only about half of these patients (46.7%) told their doctors about their decision to use a CAM, while 38.7% did not (and 14.6% did not answer this question). 
Predictors of CAM use
Regional differences in Italy
The questionnaires were then analyzed according to their provenance. A total of 657 questionnaires came from the North, 609 from Central Italy and 800 from the South. Of the 475 patients reportedly using or having used CAM, 160 were in the North (27.6%), 132 in Central Italy (20%), and 183 in the South (23.8%). In all three areas, CAM use was seen more as a complement than as an alternative to conventional therapies, according to 83.8%, 75% and 72.1% of patients, respectively, in each of the three areas. The sociodemographic characteristics of the CAM users are given in Table 2 . We also analyzed potential gender-related differences in the frequency and type of CAM chosen (Table 3) . Differences in the choice of CAM emerged when we analyzed the three geographical groups separately: Northern Italian patients tended to prefer homeopathy, herbal remedies, relaxation, pranotherapy, iridology, reflexology and hypnosis; Central Italians opted more for relaxation; in the South, dietary measures and prayer were more popular. The frequency of use of each type of CAM by the three regional groups is given in Table 4 . The reasons for using CAM were similar all over Italy (Table 5) , though in the North and Central regions their use correlated significantly more with failure to respond to conventional therapy and with the general conviction that CAM are healthy. The hope of finding a cure was recorded in all areas, but its influence on the frequency of CAM use was stronger in the South.
No differences emerged in the reported effects of CAM use in terms of the frequency of relapses or improvements in IBD symptoms and general well-being, but a worsening of symptoms after using CAM was reported significantly more frequently in the South (14.2%) than in the North (5.6%) or Central Italy (5.2), (p = 0.005).
Countrywide, about 38% of patients used CAM only for a short period of time (less than 6 months), with more Northern patients (24.4%) using CAM for longer periods than in Central Italy (14.4%) or the South (15.8%), (p = 0.000).
CAM were apparently more costly in the North, since 23.8% of the Northern patients reported spending more than €600, as opposed to 9.1% in Central Italy and 7.7% in Southern Italy (p = 0.000). On the other hand, 66% of patients from the South and 51.5% of those in Central Italy (Table 5 ).
More patients in Northern Italy were satisfied with their relationship with their specialist: this was true of 54.4% of cases in the North vs 44.7% of patients in Central Italy and 40.7% in the South (p = 0.018); a good level of satisfaction was recorded in all three areas, however, as regards the information provided by physicians and the time dedicated to patients during check-ups (81%). The majority of patients (75%) were interested in knowing what the specialists thought about these alternative therapies (Table 6 ).
CAM use
There were 393 patients who used CAM as a complementary resource, the greater proportion of them living in the North (83.8% vs 75% in Central Italy and 72.1% in the South, p = 0.000). In Central Italy such a complementary use was significantly more associated with Crohn's disease than with ulcerative colitis (37.7% in the North vs 52.2% vs 45.5% in the South, p = 0.023), surgery (21.9% in the North vs 38.9% vs 26.1% in the South, p = 0.008) and poor adherence to conventional therapy (41.8% in the North vs 55.8% vs 39.6% in the South, p = 0.024), while it was significantly more associated with ulcerative colitis in the North (61.6% vs 45.1% in Central Italy vs 54.5% in the South, p = 0.023), and with the use of steroids in the South (39% in the North vs 39.8% in Central Italy vs 53%, p = 0.036).
As for the types of remedy used, CAM users in the North tended to prefer homeopathic medicines (45.9% vs 32.7% of Central Italian users and 20.9% of Southerners, p = 0.000), herbal medicines (32.2% vs 19.5% and 13.4%, p = 0.001), relaxation (17.1% vs 15.9% and 3.7%, p = 0.001), hypnosis (3.4% vs 0% and 0%, p = 0.014) and iridology (6.2% vs 0.9% and 0.7%, p = 0.0012), while the favorite types of CAM among Southern Italians were dietary changes (40.4% in the North, 
Discussion
This survey identified regional variations in CAM use among Italian IBD patients: their reported use by a median 24% of patients was slightly higher in the North (27%) than in Central (20%) or Southern Italy (24%).
Different surveys have already shown that women are more likely to adopt CAM than men, especially when well educated. CAM use is also common among children, especially if there is another user in the family. 19, 20 These data are confirmed in Italy too, both among the general population (ISTAT survey, 1999 (ISTAT survey, -2000 and in the IBD subpopulation.
10, 21 We confirm here that higher levels of education are significantly associated with recourse to CAM. The variance showed the same trend in the three areas (p = 0.038). UC patients use CAM more often than CD patients in Spain and Germany, 11 while the opposite applies in Canada. 22 We found no significant differences between UC and CD users in our population as a whole but some regional differences emerged.
An important feature influencing a patient's use of CAM lies in the course of his/her disease. Cases of extensive and severe disease characterized by frequent relapses, repeatedly needing steroids, hospitalization and surgery, extraintestinal complications, comorbidities and the need for psychotherapy are all predictors of CAM use, especially if associated with longer disease duration. 3, 21, 23, 24 Non-adherence is often a key factor, influencing the course of IBD with more relapses, worse symptoms and extraintestinal manifestations 25 : in this study, CAM users in Central Italy frequently failed to adhere to conventional therapies.
The diffusion of CAM has been analyzed in various countries, showing that the types of remedy chosen vary, correlating with traditional and cultural aspects, while the reasons for using CAM are much the same. The Italian patients considered here also hoped to ameliorate their symptoms and possibly even find a cure, and to reduce the number of drugs they had to take. In addition to being dissatisfied with the effects of conventional medication, they associated CAM with advertising that promotes these remedies as being healthy and effective. On the other hand, patients responding well to conventional therapy and those who had tried CAM for other medical reasons and found them ineffective usually tended to avoid these remedies. Among the reasons influencing the choice of a CAM, the patients' relationship with their physician and their desire to share therapeutic decisions with their doctor appear to be important issues. 10, 12, 15, 19, 21, 24, 26 CAM seem to be effective in quite a high proportion of patients, with 39.2% claiming a good general benefit, 33.3% reporting fewer IBD symptoms and 16.6% fewer relapses. On the other hand, 17.5% of patients found only an initial benefit and 8.8% even reported worsening symptoms, as already mentioned in other studies. 10, 12 Differences in culture and traditions can probably explain the variation in the choice of CAM in different countries. In Germany, the national health system now covers the cost of probiotics and their use is becoming common because they have proved effective in preventing IBD relapses and maintaining remission in UC. 27, 28 This is the case of an alternative treatment that has come to be accepted as a conventional therapy.
We recorded different preferences regarding the type of CAM in the three geographical areas of Italy. In the North, patients preferred natural-biological substances or intervention on the body, while in the South patients preferred dietary changes and intervention on the mind, with Central Italians coming somewhere between the two. Moreover, Northern patients used more expensive remedies and for longer periods of time than in Central or Southern Italy.
A favorite choice was to introduce dietary changes, as reported by 45% of patients (though the questionnaire did not ask them to specify what type of changes they had made). From the literature, we know that many people with IBD avoid certain foods (mainly dairy products) or integrate their diet with probiotics. 29 Numerous studies have demonstrated that a diet rich in probiotics, fiber and glutamine modifies the intestinal microbiota and the availability of long/short fatty acids and fish oil (omega-3), which have a known antiinflammatory effect. [30] [31] [32] [33] [34] Oral oligofructose-enriched inulin supplementation may reduce intestinal inflammation in acute UC by lowering fecal calprotectin. 35 A Japanese study demonstrated the preventive effect of a moderate dietary temperance on CD relapses. 36 The Mediterranean diet is considered a healthy way of eating, because it includes large amounts of fruit, vegetables, fiber, fish and olive oil. The antioxidant properties of this diet (due to vitamins, lycopene and phenolic substances) have a protective effect on the cardiovascular system and against chronic degenerative and inflammatory diseases involving the production of large amounts of reactive oxygen species. [37] [38] [39] [40] This Mediterranean diet also seems to have chemoprotective effects against breast and colon cancer. 41 This probably explains why about 53% of Southern Italian patients believed that diet is important.
Homeopathy appears to be the favorite choice of CAM in Northern Italy. In a meta-analysis comparing homeopathy vs placebo and conventional therapies, Shang et al identified no superiority of homeopathy, though its use is widespread among IBD patients in Europe. 10, 23 Herbal medicines were used by 23% of the IBD patients in our survey. Some of these remedies have already demonstrated their therapeutic effect (especially plants with antioxidant and anti-inflammatory properties) by preventing oxidative damage, 42 which is one of the crucial steps in triggering the inflammatory process that activates NF-kB. 43 Although it is not a CAM in the true sense of the word, 22.3% of our patients used prayer as an "alternative" to conventional therapy. The widespread resort to this practice probably derives from the patients' background and their cultural roots and traditions. Prayer represents a form of inquiry on the meaning of life, illness and death, 44 finding a new balance and the conviction that "God" or a supreme being can provide support, encouragement and peace, however severe the patient's disease may be. It may help patients to cope with their psychological and physical stress, and self-love seems to be a predictor of higher levels of wellbeing. 45, 46 Prayer may be seen as a spiritual need for hope. 47 Nurtured by numerous examples of "miraculous" healing, hope is an important individual quality that gives people energy and a sense of power and a capacity to go beyond their own limitations. 48 Twenty-one percent of the IBD patients in our sample reported exercising routinely to ameliorate their symptoms. Many studies have demonstrated the utility of exercise in IBD patients in remission or with a moderate disease activity. [49] [50] [51] A better control of psycho-physical stress and anxiety may help to explain its apparent efficacy. 52 Stress negatively affects the course of IBD, exacerbating its activity and the frequency of relapses. 53 IBD patients very often suffer from stress and are aware that it negatively influences their illness, 23, 54 with low levels of self-control. 55 Italian CAM-user IBD patients tended not to abandon their conventional therapy. Both users (36%) and non-users (47.3%) were curious about the effects of these remedies but only half of them informed their physician about their decision to use a CAM. Talking about any use of such remedies with the doctor may be important because physicians could then report on their hidden side-effects, 56 or interferences with conventional medicine. 57 
Conclusions
CAM use is common among IBD patients, especially in women with severe and extensive disease requiring hospitalization and/or surgery. CAM are used by approximately one in four Italian IBD patients, with regional differences in their choice of CAM: patients in the North prefer homeopathy, herbal medicines and exercise, while Southerners opt for dietary changes and prayer. More money is spent on CAM in Northern Italy. No regional differences emerged in terms of disease features, frequency or reasons for using CAM, or their perceived effects. CAM usage is increasing, prompted by advertising, the general opinion that they are healthy and natural, and the increasing numbers of shops and medical clinics providing them. It is therefore important that physicians improve their understanding of the benefits and risks of these alternative "practices". Some CAM have demonstrated a certain scientific efficacy in IBD therapy, but more clinical trials are needed to establish their therapeutic usefulness. In future, some of these alternative remedies may come to be classified as allopathic.
